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TracheobronchoscopyAbstract Tracheo-oesophageal ﬁstula with oesophageal atresia is common life-threatening con-
genital malformations with an incidence of 1 in 3500 to 1 in 4500 births. ‘H’ type tracheo-oesoph-
ageal ﬁstula is an isolated type with an incidence of 4–5% and least association with congenital
anomalies. Its diagnosis is often delayed .We report two cases, one presented as a 3 months female
child with ‘nasal regurgitation of feeds, recurrent pneumonia and choking on feeding since 15 days
of life, while the other immediately after birth with classic triad of symptoms. A review of the lit-
erature is presented, with a focused discussion of presentation and treatment options. Conﬁrmation
of diagnosis was done by compiling clinical presentation, high index of suspicion and rigid trache-
obronchoscopy ﬁndings. Management involved surgery by right transcervical approach. High index
of clinical suspicion and early diagnosis can provide a better prognosis.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Ear, Nose, Throat and
Allied Sciences.1. Introduction
A tracheoesophageal ﬁstula (TEF, or TOF); is an abnormal
connection between the oesophagus and the trachea.
Congenital TEF can arise due to failed fusion of thetracheo-oesophageal ridges during the third week of embryo-
logical development.1 Congenital isolated TEF (H-type) is a
rare disorder posing diagnostic and management problems.2
It was ﬁrst described by Lamb in 1873.3 This anomaly ac-
counts for about 4% of tracheo-oesophageal malformations
and has an incidence of around 1:50 000–80,000 births.4
N-type TEF is more frequent than H-type due to the oblique
angle of the ﬁstula from the trachea (carina or main bronchi)
to the oesophagus and it is anatomically located at the level
of the neck root (C7–T1). Pressure changes between both
structures can cause entry of air into the oesophagus, or entry
of oesophageal content into the trachea.5 The clinical features
are variable; common being the recurrent respiratory symp-
toms, aspiration during feeding with cyanosis, and abdominal
distension. The early diagnosis of this disorder is difﬁcult and
some cases may remain undiagnosed until late in infancy or
Figure 2 Intraoperative photograph showing ﬁstula between
trachea and oesophagus (case 1).
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reported by Imperatori in 1939.7 We are reporting two inter-
esting cases of H-type TEF, one was diagnosed at 3 months
of age whereas the other within 24 h of birth.
2. Case proﬁle 1
A 3-month-old female child presented with choking on feed-
ing, recurrent pneumonia since birth, nasal and oral regurgita-
tion of feeds since day 15 of life on lying supine even after
burping. She was admitted for pneumonia thrice in 3 different
hospitals and put on ventilatory support twice. Pt was referred
to our hospital for non-resolution of symptoms based on the
clinical presentation possibility of ‘H’ type TEF was suspected.
Pt did not have any other associated congenital anomalies and
barium study done outside was inconclusive. X-ray of chest
showed pneumonitis while CT scan of neck and thorax done
outside gave a possibility of abnormal communication between
trachea and oesophagus. (Fig. 1) Pt underwent bronchoscopy
which showed a small slit like ﬁstulous opening in the trachea
at the level corresponding to C7–T1 vertebra conﬁrming the
diagnosis of H-type tracheoesophageal ﬁstula. Pt was planned
for surgery but prior to surgery patient had pneumonia again.
Pneumonia was efﬁciently treated in imbibing propped up po-
sition, minimal handling, empirical antibiotics, prokinetic
agents and ventilatory support. Ligation and repair of ﬁstula
by right transcervical approach was planned under general
anaesthesia. Bronchoscopy was carried out for insertion of fo-
garty catheter through the ﬁstula for ease in identiﬁcation
intraoperatively but it was not successful due to small opening.
Right low horizontal cervical incision was given. Identiﬁcation
of trachea & oesophagus was done followed by identiﬁcation
of ﬁstula located at the level of T1 vertebra (Fig. 2). Ligation
and repair of ﬁstula with meticulous closure of ﬁstula at tra-
cheal and oesophageal end was done. Neck wound was closed
keeping a suction drain. Pt was kept on elective ventilatory
support for 48 h post op gastrografﬁn study (Fig. 3) was done
on the 7th day which revealed no e/o any leak. Pt was dis-
charged free of symptoms on 10th post op day.Figure 1 CXR showing Rt sided pneumonitis and CT scan giving a p
(case 1).3. Case proﬁle 2
A term female baby weighing 2.6 kg, born through normal
vaginal delivery with good APGAR scores was kept in nursery
for observation. On systemic examination patient had a sys-
tolic murmur along with anterior ectopic anus. On trial of ﬁrst
feed baby developed choking cyanosis and abdominal disten-
sion. As a routine, nasogastric tube was passed without any
difﬁculty but showed continuous bubbling when the end was
placed into a jar of water as well as ﬁlling of the bag with
air attached to it. Oral feed was withheld and baby was placed
in semi upright position. Intravenous ﬂuids and antibiotics
were started. Complete blood count, coagulation proﬁles and
blood chemistry were in normal range. Ultrasound abdomen
was unremarkable while Echocardiogram showed a small ven-
tricular septal defect (VSD) (Fig. 4). With high suspicion of H-
type TEF, bronchoscopy was done which revealed an ovoid
ﬁstulous opening in the trachea at the level of T1 vertebra. Pre-
operative bronchoscopy was done and fogarty catheter was
introduced through the ﬁstula. Patient was operated through
right low transcervical approach at 36 h of age. Thyroid and
cervical trachea were exposed; division of thyroid veins,
upward displacement of right lobe of thyroid and lateral dis-
placement of trachea exposed the ﬁstula which was identiﬁedossibility of abnormal connection between trachea and oesophagus
Figure 3 Post op Gastrografﬁn study showing no leak (case 1).
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nerve was identiﬁed and preserved. Fistula was divided and re-
paired. After surgery patient was kept on elective ventilation
for 48 h. Nasogastric feed was started on 4th post operative
day. Gastrografﬁn study done on 7th post op day showed no
leakage (Fig. 5). Patient was discharged on 10th day of opera-
tion after establishing oral feeding.
4. Discussion
H-type TEF accounts for 4–5% of all congenital tracheoe-
sophageal malformations.6 The reported incidence varies from
1.8%8 to 4.2%9 amongst all types of tracheo-oesophageal ﬁs-
tula. We found an incidence of 5.55% over a period of 5 years.
The classical symptoms of an H-TOF are recurrent chest
infections, cyanosis and choking on feeding and abdominal
distension while in some cases mucousy may be seen.10,11 We
found such classical symptoms in our ﬁrst case. The most sig-
niﬁcant symptom in a neonate is cyanosis and choking during
feeding, which is usually reproducible during a ‘‘test feed’’ as
seen in our second case. It is usually apparent that symptoms
are usually present from birth, although they vary in severity
and may seem intermittent.
Associated congenital anomalies are more common with
other variants of oesophageal atresia with TEF whereas H typeTEF has a least association with about 30% of cases.6 The
associated abnormalities reported in the major series are
VACTERL/VATER association, Ventricular septal defect,
Vascular ring, Fallot’s tetralogy, Chromosomal anomaly,
Duodenal atresia, Renal anomaly, Vertebral anomaly,
CHARGE association, Goldenhaar’s syndrome, syndactyly,
oesophageal stenosis, Laryngeal cleft, Malrotation, Imperfo-
rate anus and Trisomy 21.6,10–12 We found no congenital
anomaly in the ﬁrst case while in the second case there was a
small VSD along with anterior ectopic anus.
In a large survey of reported cases Killen and Greenlee13
noted that the diagnosis was made within the ﬁrst month of life
in 43% and within the ﬁrst year in 83%.13 Demonstration of
H-type TEF can be difﬁcult and may be accomplished only
by repeated examinations.14 Recognition of symptom com-
plexes and a high index of clinical suspicion should assist early
diagnosis.10 Failure to identify an H-type TEF, an unsatisfac-
tory radiological method and similar symptoms related to
associated anomalies may cause delay in diagnosis and lead
to fatality.2,15 Our ﬁrst case was diagnosed at 3 months of
age whereas second case within 24 h of birth.
The investigation of an infant with a suspected H type TEF
needs to bear in mind two objectives – ﬁrst, conﬁrmation of the
diagnosis, and second, location of the site of the ﬁstula – be-
cause this will inﬂuence the approach to subsequent surgical
repair.4
Many diagnostic methods have been advocated for the
diagnosis of H-type ﬁstula. It is occasionally possible to diag-
nose an H type TEF clinically by passing a wide-bore nasogas-
tric tube and placing the end into a jar of water or attaching it
to a stethoscope. As the tube passes the ﬁstula, air will be seen,
or heard, to escape. Unfortunately, high false-positive and
false-negative rates mean that this method cannot be relied
on for diagnosis,4 however this clinical method was helpful
in aiding diagnosis of our second case.
The mainstay of diagnosis is a tube injection oesophago-
gram, a technique that is most easily applicable to infants.
Tube oesophagograms should be performed early where there
is a clinical suspicion of an H-type ﬁstula, and that other inves-
tigations (for example bronchoscopy) should be considered if
the tube oesophagogram does not demonstrate a ﬁstula.16
Contrast-enhanced studies have the potential risk of aspiration
pneumonia and pulmonary injury and should be performed
with adequate neonatal emergency resuscitation at hand.6
Tracheobronchoscopy is an important investigation, which
can be performed with ﬁbreoptic endoscope or Rigid ventilat-
ing bronchoscopes. Rigid bronchoscopy is more reliable be-
cause of the better optics and also because the posterior wall
of the trachea can be gently probed with the tip of a suction
catheter, which may drop into the ostium of an obscure ﬁs-
tula.4 Tracheal endoscopy is useful in improving the diagnostic
approach and to prevent pulmonary complications. Fistula in
cannulation minimises the risk of gastric distension and its det-
rimental effect on ventilation, helping the surgeon to identify
TEF easily and quickly.17 Bronchoscopic cannulation of the
ﬁstula with a radiological guide wire and passage of a nasogas-
tric tube aid identiﬁcation of the H type TEF and repair.4
Bronchoscopy must be used in every patient suspected of hav-
ing ﬁstula, especially when the radiological methods fail and it
is helpful in diagnosis, in evaluation of associated respiratory
tract anomalies, and in treatment. Bronchoscopy is helpful in
determining the, (1) level of ﬁstula, (2) presence of unusual
Figure 4 2D ECHO report showing VSD (case 2).
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and severity of tracheobronchitis, and (4) position of the aortic
arch as well as (5) in placement of fogarty catheter. The endo-
scopic ﬁndings inﬂuenced the operative technique or manage-
ment of 24 of the 42 infants (57%), including 13 infants (31%)
with crucial ﬁndings which dictated a change in operative tech-
nique or management. The procedure appeared to be safe and
beneﬁcial, and should be considered for all infants with
oesophageal atresia and TEF.20
Radiological and endoscopic procedures are complemen-
tary in both diagnosis and treatment of H-type TEF.2 Sundar
et al. did not ﬁnd bronchoscopy or oesophagoscopy helpful,
perhaps because skilled radiological demonstration of the ﬁs-
tula in each case made endoscopy unnecessary.18 Hays et al.
in (1966) found oesophagoscopy unhelpful.19 Bedard et al. in
1974 showed the ﬁstula at bronchoscopy in 12 out of 15 pa-
tients whereas found oesophagoscopy alone to be useless.21
Upper gastro-intestinal endoscopy or rigid oesophagoscopyhas no role in the diagnosis of an H type TEF as the oesoph-
ageal ostium of a TOF is simply too small and well hidden in
the folds of mucosa of the oesophagus to be seen.
There has been some recent interest in the use of three-
dimensionally computed tomography and virtual bronchos-
copy for the diagnosis of H-TOFs but whether this technique
will be of clinical value remains to be seen.22 MR images could
be used for diagnosis, and localisation of an H-type TEF could
be detected safely and accurately in a sick preterm infant.23
The aim of the treatment is closure of the ﬁstula, which is
best achieved by surgical division different surgical approaches
have been described for this anomaly. Surgery consists of liga-
tion and division of the ﬁstula and repair of the tracheal and
oesophageal walls. For proximally located ﬁstula the approach
of choice is cervicotomy and in cases of distal ﬁstula thoracot-
omy is usually preferred.6 The best approach for the repair of
an H-TOF is through a cervical incision rather than a thora-
cotomy, unless the ﬁstula is located very distally in the
Figure 5 Post op Gastrografﬁn study showing no leak (case 2).
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cervicotomy, depending on the surgeon’s practice, with a much
lower postoperative morbidity as compared to a
thoracotomy.24
Brookes et al. reported Fistula in Seven cases with level of
the ﬁstulas between C5 and T3, which were divided by Right
cervicotomy25 while the ﬁstula was successfully divided in 5
cases by a cervical approach on the left side as reported by
Sundar et al.18 We utilised the right transcervical approach
for repair of ﬁstula in both our cases and level of ﬁstula was
at T1 vertebra.
Endoscopic closure of ﬁstulae has been reported with vari-
ous techniques such as tissue adhesives, electrocautery, sclero-
sants and laser. Bhatnagar et al. reported that Endoscopic
treatment of recurrent and congenital H-type tracheoesopha-
geal ﬁstula is technically easier than open surgical procedures
and helps avoid the risks associated with the latter as well as
stated that Nd:YAG laser is qualitatively better than electro-
cautery for the obliteration of the ﬁstula.26
Tzifa et al. mentioned that Endoscopic treatment of trache-
oesophageal ﬁstulae with electrocautery and histoacryl glue
has been a safe and successful technique of managing H-Type
and recurrent tracheoesophageal ﬁstulae. A ﬁstula that has not
closed after two endoscopic attempts is not suitable for further
endoscopic treatment and therefore an external approach
should be recommended.27 An alternative thoracoscopic ap-
proach in a newborn has recently been reported by Allal
et al.28
5. Summary
 H type tracheooesophageal ﬁstula is a rare entity with bet-
ter prognosis if diagnosed earlier.
 High index of clinical suspicion and classical symptoms are
key for diagnosis. Any delay in surgery is generally due to delay in diagnosis
rather than delay in presentation.
 Rigid tracheobronchoscopy can be considered as investiga-
tion of choice for conﬁrmation of diagnosis.
 Surgical repair is the main modality of treatment.
 Multidisciplinary team approach is required for diagnosis
and management of H type TEF.
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